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Chapter 3 
Agricultural research and innovation: a socio-
historical analysis 
FRÉDÉRIC GOULET 
D 
Summary. This chapter examines, in a socio-historical perspective, the place 
occupied by innovation in the field of agricultural research. While the notion of 
innovation is ubiquitous today, it is a time-honoured idea that science and technology 
can, and must, contribute to the transformation of agriculture. It has even been the 
basis of the establishment of national and international agricultural research 
institutions in the latter half of the 20th century. The transformation of the 
relationships between science, agriculture and society has, nevertheless, called this 
contribution into question in recent decades. In particular in the context of a crisis of 
confidence in the industrial agricultural model and transformations specific to the 
scientific field, there has been an evolution and diversification of expectations from 
agriculture. Agricultural research institutions have to cope with these developments, 
and regularly re-invent the terms of their contributions to innovation and to the 
transformation of agriculture. 
F 
How can a book on agricultural innovation which presents analyses from scientists, 
chiefly from agricultural research institutes, not include reflections on the 
relationships between these institutes and the development of innovations? Our aim 
in this chapter is to examine, from a socio-historical perspective (Payre and Pollet, 
2013), the place occupied by the subject of innovation in the field of agricultural 
research. We show that, for more than half a century, profound transformations have 
affected the way in which agricultural research interacts with stakeholders in 
innovation processes, especially farmers. We note that while the objective of 
undertaking research to guide the transformation of productive activities and society 
has remained central, the modalities of doing so have, over time, taken various and 
diversified forms of activities and injunctions. Agricultural research here 
encompasses all institutions, policies and practices pertaining to the organization and 
conduct of scientific and technological activities related to agriculture. While this 
acceptation no doubt includes both public and private actors, we will mainly focus on 
the public sector, more specifically on French agricultural research institutes – in 
particular on the French National Institute for Agricultural Research (INRA) – rather 
than on universities, which combine higher education with research. By innovation, 
we mean all the technical novelties and changes in practices that affect or re-orient 
the practices of farmers or other agricultural production actors. 
14. Implementation of applied research 
Innovation is associated closely with scientific and technical activities in many 
sectors, and is also an outcome expected from research and development 
investments. Agriculture is no different in this regard and the creation of agricultural 
research institutes in the 20th century by nation-states was consistent with this logic. 
Sectoral and applied techno-scientific bodies were established during the time 
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industrialized countries were adopting policies for agricultural modernization, and 
developing countries were embracing the Green Revolution model. These bodies 
were tasked with meeting goals defined by public policies on the basis of the role 
assigned to agriculture in society. Food autonomy of countries, increased export 
capacities, and the fight against world hunger (Cornilleau and Joly, 2014) thus 
constituted central mobilizing challenges around which dedicated scientific and 
technical capacities were created. Research activities focused primarily on the key 
issues of increasing productivity and agricultural yields, most often through 
technologies or artifacts directly involved in production processes, such as plant 
genetics and seeds (Kloppenburg, 2004; Bonneuil and Thomas, 2009). This scientific 
and technical apparatus created and organized by the State was itself a part of the 
public intervention designed not only to conceive technological innovations, but also 
to disseminate them to producers. This is why agricultural extension and 
development policies and institutions emerged, to take the achievements of 
laboratories or experimental stations and disseminate them to farmers and rural 
communities. In France, for example, policies for the professionalization of farmers 
(Rémy, 1987), or the growth of services aimed at supporting rural households in 
these transformations (Brunier, 2015), constituted, within the framework of 
agricultural ‘co-management’ (Coulomb et al., 1990), an essential facet of 
modernization policies. In any case, it is in this environment that agricultural 
research organizations, as we know them today, emerged, and which were given the 
explicit mandate of creating knowledge and technologies that could lead to a 
(r)evolution in the agricultural sector. Agricultural research has thus been conceived, 
from the very beginning, as an applied science, one that is able to generate results 
that can be appropriated by producers. However, despite this intention, various shifts 
have affected this proximity and operationality, and have led many actors to question 
the capacity of agricultural research institutions to come up with innovations. 
15. The diversification of scientific activities and the academic shift 
Activities of agricultural research institutes, their organization, and their relationship 
with their target audiences, have in fact evolved over time since their establishment. 
A major evolution concerns a dynamic internal to these institutes, arising from the 
significant changes affecting their agents and the nature of the knowledge they 
produce. First of all, scientific specialties and disciplines have progressively 
diversified, primarily towards agrifood technologies, and subsequently, specifically 
to the integration of the economic, human and social sciences, whose potential for 
application, while less directly related to the technologies themselves, had contrasted 
with the activities carried out until then. The introduction of certain disciplines such 
as sociology has, for a long time, been driven – and this is still the case in many 
emerging and developing countries – by a desire to account for the social factors 
facilitating or hindering the adoption by farmers of innovations conceived in 
laboratories or experimental stations. Subsequently, starting in the 1980s, the general 
evolution of the management and evaluation methods of scientific activities led in 
many cases to a dilution of the goal of designing innovations directly intended for the 
actors of agricultural modernization, or intended to respond to concrete problems that 
they face. Research activities have increasingly been planned according to the 
agendas of a globalized scientific community due to the growing specialization of 
research fields and a system for evaluation of researchers increasingly focused on 
bibliometrics (Gingras, 2014). In some industrialized countries, agricultural research 
has thus become a research activity ‘much like any other’, in the sense that it has 
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embraced the transversal movement sweeping the entire techno-scientific world. The 
recruitment of new researchers has increasingly been based more on academic 
excellence and association with the academia than on the knowledge and experience 
of the agricultural world. In this respect, the social sciences are an excellent case in 
point, with institutes such as INRA in France gradually favouring mastery of 
theoretical frameworks and the ability to publish in academic journals, rather than an 
in-depth knowledge of agriculture and its issues. Furthermore, in France, the 
disappearance of rural sociology-based thematic networks from professional 
associations and scientific societies, such as the French Sociology Association, 
speaks volumes in this regard. The rural world and agriculture have become objects 
to be apprehended through more generic or generalist theoretical currents and 
traditions, such as sociology of work, sociology of professions or, more recently, 
sociology of the environment, sociology of sciences and technology or economic 
sociology13. 
Academic excellence has thus become a leading driver of agricultural research, being 
placed at par with the initial focus on application – without, however, supplanting it, 
as is explained at the end of this section. An increased distance from actors in the 
field is not the only result of these developments, since very often dialogue and 
collaborations between different disciplines and specialities within agricultural 
research institutes have become a real challenge. These institutions host a very wide 
range of specialists and disciplines that are often disconnected from each other, 
interacting with difficulty despite encouragement and injunctions to promote inter-
disciplinarity. Thus, an agricultural economist will probably find more topics in 
common for discussion with a university lecturer-researcher in economics than with 
a wheat geneticist working in the laboratory next door, and more than this geneticist 
will find in common with a soil scientist he meets every day in the institute’s 
cafeteria! Agricultural research has, again despite its operational vocation, been 
following a movement since the 1980s that sometimes contributes in shifting the goal 
away from producing innovations and knowledge directly applicable to agriculture. 
In France, the recourse to external funding, formalized in 2005 by the founding of 
the National Research Agency (ANR), has also strengthened a logic of 
desectoralization, encouraging agricultural research to follow the same rules as 
generalist universities and institutes when seeking funding or undertaking evaluation. 
While the identity and activities of agricultural research institutions have been 
undeniably and extensively influenced by these trends, accusing agricultural research 
of becoming an ivory tower would, however, be specious. Some dynamics 
originating from the management of institutes, or the researchers themselves, have 
indeed helped maintain the link to actors on the ground and the transformative 
ambition of agricultural research. As an example, we can mention the creation in the 
1970s of INRA’s Science for Action and Development department (SAD, previously 
known as Agrarian Systems and Development) to offer a systemic alternative to 
disciplinary segmentation and opportunities for action- and development-based 
research (Cornu, 2012). From an international perspective, we can also note the 
creation in the 1980s of the Agricultural Research Centre for International 
Development (CIRAD), institutionalizing the existence of agricultural research for 
                                                 
13 Let us note, however, the continued existence of the Société française d’économie rurale (French 
Society of Rural Economics) which, despite its name, accords an important place to the pluralism of 
disciplines and approaches in the social sciences. 
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development aid in the countries of the Global South. Similarly, once again in the 
French national context, it is worthwhile mentioning the establishment of financing 
instruments in the 1990s, such as the Program For and On Regional Development 
(PSDR, co-funded by INRA and French Regions), aimed at orienting 
interdisciplinary research to respond to the needs of the local actors. Finally, in the 
2000s, structures such as Mixed Technological Networks (RMT) were set up to 
maintain, or even strengthen, relations between research institutions and actors 
working for the transformation of the agricultural and agrifood sectors. Thus, as the 
title of this section states, the academic turn taken by agricultural research 
institutions is part of a diversification of activities and missions, coexisting with 
various initiatives aimed at maintaining or promoting a high potential for 
applicability by the farming and rural actors. 
16. New relationships between agriculture, science and society 
In addition to this interpretation of transformations of the techno-scientific world, 
other levels of analysis that refer to external factors make it possible to diagnose the 
changes in agricultural research vis-à-vis innovation. The reason agricultural 
research has changed is because the agricultural world itself has undergone 
transformations that have made it more difficult for agricultural research to produce 
innovations. More specifically, the diversification of agricultural production and 
development models (Lemery, 2003) has contributed strongly to the questioning of 
the choices made by agricultural research organizations regarding the goals and 
themes they have favoured thus far and, consequently, has made their task more 
complicated. Expectations from and new requirements concerning the environment, 
food quality, or animal welfare, and therefore the new mandates (Hugues, 1996) 
entrusted by society to agriculture, have upset the existing contractual relationship 
between the domains of agricultural production and public action in the techno-
scientific field. Reflecting this evolution, agricultural research institutions have 
reshaped themselves to be able to address not only agriculture, but also food and 
environmental matters. In addition to these trends specific to the agricultural sector, 
there are tensions pertaining to the more general relationships between science and 
society, with certain technological innovations inviting strident criticism because of 
the risks they entail (Beck, 2001). This is especially the case of genetically modified 
organisms, which have generated particularly strong protests and controversies 
(Bonneuil et al., 2008), including within the scientific community (Bonneuil, 2006), 
or technologies such as animal cloning, which have given rise to ethical concerns. In 
this context of changing relationships between agriculture and society, and between 
science and society, it is no longer so much the issue of how agricultural research can 
or must generate innovations for the sake of improved or increased production. 
Instead, the issue concerns the factors that make it possible to identify desirable or 
legitimate innovations from social, economic, moral and ethical points of view, 
especially in the context of a growing involvement of non-scientists in making 
techno-scientific choices. More than the choice of the ‘good’ technological option or 
the ‘good’ innovation between several possibilities, it is increasingly often the 
challenge of a coexistence of innovations pertaining to contrasting production and 
development models that is being highlighted (Hubbard and Hassanein, 2013) or, at 
any rate, that is currently being raised within agricultural research institutions. 
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17. Challenging the established division of tasks 
Positioned as it is, at the intersection of dynamics concerning both external actors 
and protagonists of the scientific world, agricultural research found its role as a 
designer of technological innovations subject to debate as far back as the 1970s. 
Indeed, even as agricultural modernization was in full flow, the linear and Fordist 
model of agricultural innovation was already inviting criticism, especially because of 
its mainly top-down approach to development and, consequently, of its tendency to 
ignore the ability of farmers to produce innovations. While some studies even 
questioned the actual existence of this linear model (Edgerton, 2004), the ability of 
farmers to be more than mere recipients of innovations conceived in techno-scientific 
spheres became the cornerstone of a body of engaged literature (Chambers, 1983; 
Darré, 1999). In this reflection, farmers were also seen to be a source of knowledge 
and creativity, a fact stressed by authors who were calling the industrial development 
model into question. The emergence of several alternative agricultural models is thus 
most often presented as the outcome of the commitment of and experiments 
conducted by farmers: organic farming (Barres et al., 1985), biodynamic agriculture 
(McMahon, 2005), and conservation agriculture (Coughenour, 2003) would thus 
constitute sets of technical innovations developed on the margins of official 
agricultural research and development systems. Indeed, this is a rather idealistic, or 
even populist, vision of innovation that is tending to consolidate itself (Thompson 
and Scoones, 1994), often allied with a sometimes radical criticism of science and 
technology, despite the fact that in many cases the farmers concerned do not progress 
alone but do so with support, especially from private operators who supply them with 
inputs and equipment (Goulet, 2011; Goulet and Le Velly, 2013). What finally links 
these research studies to field dynamics is not any scepticism in the capacity of 
agricultural research to generate innovations or the relevance of these innovations. It 
is instead the belief that innovation necessarily originates in techno-scientific circles 
that is called into question, since the knowledge and experience of the user is 
considered valuable, as is the case in other fields (von Hippel, 1986). 
A significant aspect of this criticism of the linear approach to innovation is that it 
does not originate only from actors who are on the outside of agricultural research. 
Many collectives within research institutions themselves are indeed calling for 
different ways of approaching innovation, challenging, for instance, the traditional 
boundaries between science and non-science, between research and development, or 
between disciplines. This is the case for example in France, within INRA’s Science 
for Action and Development department, already mentioned above, which, since the 
1970s, has been promoting systemic and interdisciplinary approaches to innovation 
and change, and encouraging research practices that are closely tied to action and 
development (Cornu, 2012). Other research organizations in France, such as CIRAD, 
are also defending this close link between research and development, understood 
here in the sense of international cooperation and provision of aid to developing 
countries. This is also the case in Latin American countries such as Argentina, where 
research groups were created at the turn of the century around family farming, 
demanding in a normative perspective a practice of science that is able to support the 
innovations produced by small farmers and to assist in an evolution towards a fairer 
society (Goulet, 2016). A more recent facet of these other notions of innovation, 
challenging the established divides between scientific actors and practitioners or the 
primacy of agricultural research in the production of innovations, can be observed in 
the interest expressed recently in open and participatory sciences by institutes such as 
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INRA (Houllier and Merilhou-Goudard, 2016). The amateur and user experience no 
longer opposes that of the scientist, and is even sought specifically for inclusion in 
knowledge and innovation production activities. Agricultural research thus remains 
at the heart of the process of the design of innovations, but only within the 
framework of hybridization in which users and amateurs play an active role, just as 
they do in other scientific and technological fields (Charvolin et al., 2007; Demazière 
et al., 2009; Meyer, 2012). 
18. Agricultural science and research at a time when impact reigns 
supreme 
The creation of major national agricultural research institutes over 50 years ago was 
rooted in a context of the primacy of nation-states, and formed part of a 
modernization project in which science and technology occupied a central role. 
However, things have changed now. The nation-state no longer occupies a central 
place in the governance of our societies, or, at the very least, has lost its prominence. 
Modernization based on the use of chemical inputs and mechanization is no longer 
considered the sole solution to the challenges facing agricultural sectors both in 
industrialized as well as emerging or developing countries. While environmental 
issues have played a key role in the emergence of alternatives in the former, social 
issues, especially with the institutional consolidation of the family farming category, 
have done so in the latter (Gisclard and Allaire, 2012). And finally, the forms of 
governance of techno-sciences have changed considerably (Pestre, 2014), especially 
regarding the manner in which they are linked to societal and economic issues, and, 
more specifically, vis-à-vis their contribution to innovation. While techno-scientific 
activities, in general, have probably never been independent of political or market 
forces (Pestre, 2003), the recent decades have seen a shift in how their contribution 
to the increasingly important issues of innovation and change has been perceived and 
encouraged. It is relevant here to cast a glance at this recent history to understand 
where exactly is agricultural research situated today in its contemporary forms of 
existence. 
The 1970s and 1980s saw the enlistment of science and technology in a globalized 
neoliberal economic regime, in which they were used less to promote the 
development of nation-states than to bolster the competitiveness of countries in the 
context of international economic competition (Bonneuil and Joly, 2013). The rise of 
internationalized companies in the race for innovation, the growing importance of 
intellectual property, and the decline in public funding of research and development 
activities were key elements of this approach, marked by a withdrawal of the State. 
Public scientific and technical institutions became actors, among others, of national 
innovation systems that the Organisation for Economic Co-operation and 
Development (OECD) sought to support in the 1990s (Godin, 2009). While 
allocations by the State of resources to the scientific sector were designed to raise the 
performance of countries in the international competition for rankings and scientific 
discoveries, they also primarily helped reinforce industrial and economic 
competitiveness through appropriable research and legal and commercial protection 
of scientific knowledge (Popp Berman, 2012). As far as the management of the 
scientific sector itself was concerned, the forms of administration relied on the new 
public management methods to accentuate a shift towards the measurement of 
individual performance (Bezes et al., 2011), especially in the academic field 
mentioned above, or towards flexibility and competitiveness for obtaining project 
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funding (Braun, 1998). New services and departments were created within the 
techno-scientific institutions to promote and organize connections with field actors, 
especially in the business sector. In French agricultural research institutions, such as 
INRA (with INRA-Transfert) or CIRAD (with its Technology Transfer and 
Development Office), programmes and subsidiaries were created in the early 2000s 
to transfer research results, to support researchers in their collaboration with the 
private sector, or even to promote the creation of innovative companies. 
More recently, this neoliberal turn is being expressed specifically through a top-
down control of scientific activities so that they can contribute to a transformation of 
the agricultural world that is more attuned to meeting the new societal challenges. 
Indeed, agricultural research is now part of a strategic science regime (Rip, 2004) in 
which the governance of techno-sciences is based both on the pursuit of an objective 
of academic excellence as well as on the contribution they can make towards finding 
solutions to the concrete problems confronting societies. To make scientific research 
more operational or applied in nature, especially to justify its funding in tight 
budgetary contexts, the major challenges have to first be defined correctly (Foray et 
al., 2012; Kuhlmann and Rip, 2014). The researchers are then expected to mobilize 
and demonstrate their ability to find solutions to these challenges for the future. For 
example, the European Union Horizon 2020 programme and that of the French 
National Research Agency identify major challenges in the fields of energy, health, 
food, agriculture, transport and climate that researchers are invited to address. In the 
agricultural field, Wright (2012) has thus highlighted how, in the centres of the 
CGIARs (Consultative Group on International Agricultural Research), funding is 
being directed towards major challenges, such as world hunger and increased yields. 
To choose these challenges, and more precisely the terms that identify them, 
‘umbrella’ concepts (Rip and Voß, 2013) which can address both current social 
issues and science have to be used. Thus, in the more delimited field of agricultural 
research institutes, terms such as ‘agroecology’, ‘climate-smart agriculture’, 
‘sustainable agriculture’, ‘food security’ and ‘social inclusion’ have become veritable 
and obligatory references for researchers seeking funding and legitimacy. From the 
outset, the allocation of funds aims to orient the activities of researchers so that they 
help find solutions to problems defined as ‘public’ by the political sphere. The term 
‘innovation’ as such is not always present, but the idea of producing a transformative 
change in society is inherently central to this way of governing science (Weber and 
Rohracher, 2012). Studies which have specifically examined how these forms of 
governance of science have or have not led to transformations in research practices 
remain cautious in their conclusions. They observe most often the researchers’ 
resistance to having their agendas defined by others (Hubert et al., 2012) and the 
opportunistic strategies adopted to adjust to an increasingly fragmented funding 
environment (Charlier and Delvenne, 2015). Tighter framing of research and the 
growing alignment of funding with predefined subjects are often even denounced as 
being counterproductive, described by some researchers as obstacles to innovation 
and creativity. But to a large extent, this is the classic ambiguity characterizing the 
rhetoric of justification by researchers of their activities (Gieryn, 1983), between the 
claim of a fundamental research and the defence of its potential for application 
(Calvert, 2006, Di Bello, 2013), which often surfaces in the face of these demands to 
make science operational. 
Although, in most cases, agricultural research has not formed the empirical perimeter 
addressed by the studies mentioned above, it nonetheless forms part of these 
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dynamics aimed at bringing science closer to society, and, in this case, to the 
agricultural sector. Joly (2015) has thus highlighted how the activities of researchers 
from agricultural research institutes, and even elsewhere, is part of a regime of 
techno-scientific promises, within whose framework the definition and justification 
of new lines of research depend on the potential technological or economic benefits 
they could generate. Thus, it is the desire to increase the impact of publicly funded 
research (Gozlan, 2015) that has gradually developed, and which has engendered an 
intense movement in French agricultural research institutions. Indeed, INRA (Joly et 
al., 2015), as well as CIRAD, have thus undertaken reflections and methodological 
studies to qualify and measure the impact of research conducted in institutes. By 
incorporating the motto ‘Science and Impact’ into its logo, INRA has even made this 
concern for the operational results of research activities one of the pillars of its 
identity, or at least of its communication interface. In this sense, the trajectory of this 
institute, created in 1946, constitutes in itself a testimony of this old relationship, 
sometimes tumultuous and currently being reinvented, between agricultural research 
and innovation. 
19. In conclusion 
So while agricultural research has, since its rise within the framework of nation-
states, always been planned and administrated as applied research, aimed at 
generating knowledge and innovations to support agricultural production, its 
constituent terms, practices and the actors have evolved considerably and have 
diversified over time. These research institutes have in fact transformed themselves, 
in their composition as well as in their activities, by embracing the transversal trends 
sweeping the scientific world. One of the results of these evolutions has been a 
loosening, or at least a transformation, of the close ties that had originally been 
created with the agricultural world and extension workers. Agricultural research, its 
institutions and its researchers have gradually had to contend with very varied 
demands, which individuals and organizations have accommodated in different ways. 
The expectations of the agricultural world have evolved during the same period, 
developing in some cases a strong criticism of these publicly funded institutions. 
Furthermore, the major areas around which the missions of agricultural research 
were planned have also evolved, gradually including, alongside agricultural 
production – which has itself experienced a major diversification with, for example, 
the rise of organic farming –, new domains such as food quality, nutrition, and the 
environment. The nature of the relationship between the agricultural research 
community and its partners has also changed considerably. The culture of transfer to 
the private sector, just like that of major challenges and of impact, now generally 
dominates institutes, their scientific policies and researchers. Of course, innovation is 
not always the keyword that is systematically put forward to apprehend these 
dynamics, whether by analysts or their protagonists. The terms ‘impact’, ‘social 
utility’, and ‘operationalization of science’ are often mobilized, and the question can 
then be asked as to what constitutes innovation or what is related to it. But we have 
chosen here to apprehend these different terms as concerning the same dynamics, 
referring to the capacity of scientific activities to transform society or certain 
productive sectors. It is indeed this latter issue to which we want to draw the reader’s 
attention in this chapter by emphasizing the importance of reflecting not only on the 
role of agricultural research in the production of innovation, but also on the ways in 
which innovation is actually conceived within these institutions. 
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